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ABSTRACT

Three model 502 in-situ Current dil;ecrion, temperature, and velocity meters,
manufactured by Hydro Products in California were used simultaneously in o
triangular pattern or in line, In some éases-, all three ihsfruments were used
vertically at different depths .

A one half moon cycle period was taken for each station and a continuous re~
cording was obtained for all three instruments, This data is shown by vectors
every '10 degrees on a magnetic rose and in tabular form indicating the relative
volume of water passing through the station every 10 degrees during the entire

study period .

Keywords:

* Currents * Coasts *Ocean Currents  *Bays  *Estuaries

FCST Category VIl A



-1 -

INTRODUCTION

This is the eigth partial completion report of an undetermined number of stations

~to be studied, The first seven reports covered the following stations in the South-

west and Southern coast of Puerto Rico.

Report No., Station Location Coordinates Lat.
- Long. _
1 1 Mayaguez Bay 670~ 110 = 51| 18% 13" - 49"
u 2 Mayaguez Bay 67°- 11" = 36"| 18°- 13" - 44"
2 1 La Parguera 67°- 01' = 36"| 17°- 58' - 8"
2 La Parguera 67°- 01" = 36" | 17°- 57' - 48"
» 3 La Parguera 67°- 01" - 48" 17°- 57" - 36"
3 1 Mayaguez Bay | 67°- 10" - 47| 18°-11' - 13"
" 2 Mayaguez Bay 67°- 09" - 51" | 18°-12' - 15"
" 3 Mayaguez Bay 67°= 11" = 25" | 18- 12' - 25"
4 1| Belvedere 670- 11" - 36" | 18°- 06' - 12"
u 2 Belvedere 67°- 11" = 39" 18°- 06* = 24"
" 3 Belvedere. 67°~ 11" - 48" | 18°- 06' - 33"
5 1 Boqueron 67°- 12 = 57| 18°- 02' - 14" |
Punta Guaniquilla
" 2 Boqueron 67°= 12" = 57" | 18°- 02" - 14"
Punta Guaniquilla : ‘
" 3 Boqueron 67°- 12 = 57" | 18°~ 02 - 14"
Punta Guaniquilla
6 1 Ponce 66°- 40" - 52| 17°- 56' - 22"
Punta Cuchara )
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Report No. | Station Location . " Coordinates Lat.
Long.
7 | Boqueron 67°- 12" - 36" | 18°- 01" - 00"
Canal Sur ‘
v 2 - { Punta Tocon 67°- Q6! - 29" | 17°- 55! - 51
Parguera i
" 3 Boqueron 67°- 12 - 27" | 18°-02" - 09"
Canal Norte
" - 1. | Cayo Fanduca 67°- 12 - 524 | 18°- 05* - 00"
Puertoc Real
" 2 Las Coronas 67°- 16' - 22" | 18°- 03' - 40"
Puerto Real
u » 3 Cafio Corazones 67°- 10 - 18" | 18°- 10*' - 52"

‘Domestic as well as industrial wastes have been discharged for many years along the
coastal waters of Puerto Rico without adequate treatment in o few instances and cer-

tainly with no treatment at all in most cases.

In the past, economic factors dominated the design criteria of these outfalls

with little or no concern for environmental effects. .

The data and information used for the design and construction of outfalls in Puerto
Rico depended entirely on drift bottle studies and on Eckman's theory of the Coriolis
effect. Both of these are inadequate to ensure proper design and proper location of

outfall installations .

In the first case the data is limited to the upper layers of the body of water and,
therefore, little or no knowledge' is obtained of the greater depths where the pipes

are installed. In the second case it is not correct to transfer or apply a general
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theory which deals with open ocean reaction to the earth's axial rotation, to
enclosed bays and estuaries having entirely different physical characteristics

from those existing in the open sea.

The limitations and defect of the above stated criteriological data and the lack
of reliable coastal currents information, has inevitably resulted in heavily pol-

luted bays.

With the rapid population increase and industrial growth, this problem is logically

expected to grow at a geometric rate,

A better understanding of the hydraulics of these bodies of water was, and is,

therefore, urgently needed.

Recent federal ocean disposal restrictions require definite assurance that new
outfalls will be properly located in order to protect recreational areas as well
as the oceaﬁ environment before permit is granfed for such installations.
However, coastal currents mecsurémenfs are quife expensive and dangerous .
Initial high investment, high operating cost, and ‘personnel skilled in rﬁarine
endeavor are essential for a successful project and for a safe operation thereof
Funds available either from Common;,vealrh sources and.the Office of Water

Resources Research for urgent island water research are quite limited. This

project, therefore, limits itself to the collection of essential data in bays and
estuaries around the Island on a continuous basis and occasionally from specific

locations under private or government contracts.
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TECHNIQUE AND PROCEDURE
The Institute utilizes one Downeast 34' equipped with two 130 HP diese! Perkins
engines. Three model 502 In=situ Current direction, temperature and velocity
meters, manufactured by Hydro Products in California are used simultaneously in

a triangular patterr or inline;

Although we usually collect data for a minimum of one-half moon cycle period
(14-16 days) for each station, the instruments are capable of recording data
continuously for thirty (30) days. The maximum depth at which we propose to

‘measure these currents is 1000 ft. (meters may go down up to 10,000 ft.).

The data obtained is recorded and the relative quantity of water passing through

the selected station is computed for each direction at 10° intervals.

The information thus gathered, can be utilized in further studies using other
relevant data in table form such as tide tables, tidal current tables, moon
phases and wind direction available from dirports, industrial and weather

bureau information sources,
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Water Resources Research [nstitute
University of Pueris Rico, Mayoguez ~ Project PR A-03I~PR. Investigator-Prof. E.F, Colén

Boy _Ponce " Coordinates Long. 66°-36'-59" Lat. 17%57'-22"  |mst.S.N. 516
Date in _12-3-71 He.ln. 8:30am ' Date Out 12-15-71  Hr.Out8:00 amTotal Hrs, 267.5
Depthofbottom __ 75  ft. Depth of Sensor 15  ft. Remarks: 1) In this station,
1586 min. 15.86 min. information was%
TAd , - g minutes .
Gint,  [Co 1O CIK/MHr. i nf. | C° f-2) Yelocity sensor
g‘T_- S 5 1.04 & 43 129 failure makes this
2 29 5 08 29 chart Frequency of
E 3 295 1 10 . 29 Direction only instead
vd ‘a9l 5 1 12 29 of Quantity of Water.
j - e g - Agg :g %g (total transport)
i Z v R 29
i B 291 5 | 29
g 9 29 5 1.35 57 129
10 | 29 5 1.28 B 52 1929
SN 29 5 1 2 |58 |29
T T 5 1 ) s |29
c 13 1 291 5 1,25 1 55 |29
14 291 5 1.30 J me 129
8129 5 1.4 29
¢ 14 29 5 1 .36 29
(7 29 5 1" 34 @50 129
18 29 5 | .33 . 29
' ;9 29 5 1,28 B &Y 129
20 1 291 5 1.26 29
'%m?- T IR T & 199
22 291 5 1,18 29
»: 2"9'{""1 105 065 129,
24 1 79 3 .10 29
2.25 L1291 3 1,06 29
{8 | 291 3 1.05 Fea |29
o7 1 29l 3 1 06 Wae |29
“on 1291 5 | .04 Bog |29
| §% 29 5 1.03 @71 29
; 29 5 1.03 W72 129
._.;gl 29 5 §.03 #m 129
3% {291 5103 29
33 1. 201 5 1 .03 B75 |29
> a4 1 291 5 1.03 @76 |29
T Tas | 201 5 1 04 B77 129
34 T o9 5 | 05178 |29 -
Ta7 L 291 5 1,05 H79 |29 . .
a7 s 0s {80 20 oot toges, |
, 39120 1129 | aesgeGonzalez
«’%_— 2ol 101 t.05 & gy | 29 B ypist:_Ramiez |
41 1 291168 1,05 b a3 129 j
49 29] 225 }.05 29 ;
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Water Resources Research {nstitute
University of Puerto Rico, Moyoguez - Project PR A-03[-PR  Investigator-Prof. E.F. Colén

Bay Ponce Coordinates Long, 66°-36'-59" (qt, 17°-57'-22" {45, 516
Date in 12-3-71 - He, tn, 8:30am - pgte Oyt 12-15-71 Hr.Out 8:00 anilotal Hrs. 287.5
Depthof bottom ___ 75 Fr. Depthof Sensar 15 fi.” Remarks: 1) | this station,
' ' informaticn was
15,86 min. 15.86 min. 15.86 min. - .token every 15.86
P A S y )___minutes,
‘ T | Dir. Dir. Ppeed
Int, JC° TO°M oM 2) Velocity sensor
127 122 1146 213 failure mokes 1'hisF
128 129 1 146 247 chart Frequency o
129 129 | 168 281 Direcfion only instead
(130029 123 970} of Quantity of Water."
C b3y 29 ) 157 281
132 129 | 148 YT (total transport)
133 129 1 165 220
34 {29 | 146 258
135129 ¢ 123 247
136 [29 | 75 247
1z %g 27183 %36
A 138 | 247
)39 129 | 2% 577
140 |29 | 247 247
141 {29 § 236 | 258
1142 29 | 247 250
5 143 129 | 247 747
144 129 | 202 250 | .
145 129 1. 225 1 225
T 146 1291 22571 . 180
147 129 | 236 202
{148 129 | 2471, 78
‘4o | 29 1 247 90
§7y50 (29 ] 256 112 1.
% 153 | 29 | 256 2131 .
i e 1 29 | 247 213 1 .
3193 129 1 256 213
0 1541 29 | 256 213
618581291 213 236
56 {291 191 236
§_is5z. 1291 213 236
3 158 1 291 225 234
i 159 1291 93¢ 275
a0 1 290 240 225
161 1 29 256 225
2 1621294 303 2‘].;(3, ]
"B 143 1 291 303 2 K :
nalist: Torres,
- 14 [ 291 238 2404 .19 %acﬁsecc,om"m
1651 291 240 236 | 15 Bt
¢ Jea | 291 2%/ 225 15} /P Ramirez |
| a2 | 291 256 2251 13 |

2131 .10
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Water Resources Research InsHiute

University of Pyerto Rico, Mayaguez - Project PR A-03I-PR Investigator-Prof, E,F. C§i6n

Bay Ponce "~ Coordinates Long. 66°~36'-59" Lat, ]7o_57c_2'2n lnst.S‘..N._ 514
Datein 12-3-72  Hr.In. 8:30am Oate Qut 12-15-72 Hr.Out 8:00 am Yotal'Hrs., 287.5
- Depth of bottom 75 ft, Depth of Sensor 15 ft. Remarks: 1) In this station,
15.86 min, - 15.86 min. - 15,86 min. - 'l',’,f°'“‘°~,',~'°r" 5 86
téﬂ‘f - | Die. Speed 4 T ) Dir. Speed WO T .Dir- Peed -

It €0 1OM ‘[KMr. B tnt. | C° | O°M KM g Int. | C° JOM ~2) Valocity sersor
4253 oo 1213 | 08 QR 295 {29 247 | .12 7 | 29 1146 failure makes this
254 o0 1225 | 138296 |29 | 247 | .07 W 338 |29 {146 chart Frequency of
1255 129 1236 1 .1 297 129 | 225 1 .07 ' 29 1146 Direction only instead
%56 292 1258 | 10K 298 (29 236 1 .09 @ 29 156 of GQuantity of Water.
57 129 Y270 U Y0 R 299 129 225 1,08 29 145 ~
258 |29 1247 | 090 300 129 | 236 | .07 f 342 | 29 |45 (total transport)
259 129 1235 | ,10F 301 {29 | 236} .08 §- 29 | 45

260 429 1247 | 10§ 302 1290 | 225 .0 29 145
261 129 | 234 05 F 303 {290 | 2251 05 29 1 45

1262 129 1262 | 09§ 304 [29 157 § .05 29 | 4

1263 129 1213 1 .08 285 1401 05§ 347 | 29 | 45

1264 128 R 225 1 .09 128.5] 1121 .06 B 348 | 29 | 56

265 128.4 236 | 088 307 128.5] 1121 .05 B 349 | 29 | 60

266 - 0 28,5 135 | .05 29 | 69

247 1284 2 ook 300 128.51 1121 .04 29

1268 | : 310]28,5] 135 04§ 352 | 29 |120

1269 ' 311 {28 5! 146! 068 353 1 29

270 030 312 {28,5[ 1051 .04 29 135

971 128,34 56 I .03} 313 [28.5] 100} . 85 | 29 {146 | .1

272 __.05f 314.128,5] 105} .03 1291140 ] .20

273 128.4 135 | .050 315 |28.5] T35] .06 29 1140

274 | . 285 1571 078 3 x 1140 | .25

275 ] 098 317 128,50 1601 108 359 | x {145 |

276 088 318 {2 1681 118 3 . 1168 | .24

277 319 128,50 180 128 351 1 x 1168 22

278 _128.4 157 opd 320 128,51 16014 .14 2.1 .x 1168 |

2&.% 321128.5] 160] .20% 3 <« 1157 | .23

280 '- 28.5! 168 | 64 | . 1168 | .2

281 12 108 323 128,51 1681 218 365 | o 1168 { .23

282 128.4 157 | .108 324 | 28.5] 160 21§ 346 | x |180 | .23

283 129 1 157 | .09 325128.5] 146 22§ 3 « 1180 | .20

284 1291 1121 .05 (29 1461 25k 3 « 1176 | 17

285 129 1 o0 | 048 327 | 29 155 288 369 | x 180 | 150

286 129 | 234 05 29 1601 .30 %< 1180

297 129 1 236 1 05§ 329129 | 1601 308 371 | . 1170.1 .]

288 129 | .234 ) 3311) %g 144, -39 a7l o x }gg :2

289 29 240 ,.09 L7, 4‘6 - 373 ¥ ! ) . 7Y

200 129 1 258 | .09 79 5T 7N a7a T e 1168 | .10 Aﬂﬁiﬁ%
291 529 .2 11 | 29 6841 .238 375 x {168 | 10 W;F—-L—-—‘“"‘
5% 129 | 247 | 098 334125 | 1681 258 azs | x | 168 | .TOR ¥ Samies

29 { 236 | 130 335 29 1681 238 377 | x 1157 1 .0

794 129 1236 | .12 4129 1351 218 3781 <115/ 1 .0




- Water Resources Research lnsiifute '
University of Puerto Rico, Mayaguez ~ Project PR A~031-PR lnvesﬁgutor-l:of. E.F. Colén

Bay

Ponce

Date in ]2-3-71

" Hr. In.

Depth of botfdm 75 ft.

_8:30 am__Date Out

Coordinates Long. 660-736'-59" Lat. ]7°~57;'-22“. Inst.S.N. 516
12-15-71  Hr.OuB

:00 am Total Hrs. 287 .5

Depth of Sensor 15

ft. Rentarks: 1} In this station,

information was
15,86 min, 15.86 min. 15,86 min, token every 15 86
PeH [T |Dir. LT T [o%. Fpeed '
Int.  |C® {OM 'IKMHr. | int. | C° c° lom ‘KM |2 Velocity sensor
Kréd x h5/ LOSE 421 x x 1157 |.05 ft;‘ilure makes this f _
380 | x l157 058422 | x « 1157 | .06 chart Frequency o
381 | x 1168 051423 | « < 1168 1.05 | Direcfion only instead
382 1 . 157 Q58424 | « 1135 1 08 of Quantity of Water.
*“‘g—g% : :ﬁ ‘g”g Agi ): : 2(7) fé (total transport)
385 1  111o Q58 427 | o < 11121 %
386 x 1135 058§ 42 X X 101 X
387 | « 178 048429 | « x 1101 1 %
388 | . 1488 03K 430 |~ < 1125 | x
389 [ . a7 03¢ 431 | w 1112 1 x
390 | x [é0 .03 X X 90 | x
391 | x 167 .03 X < 1123 1 x 8
392 1 x | 45 .02 X X 123 | x
; 393 o 56 .Ol 8 v v !55 x
i 394 | x 133 01 X x {157 1 x
¥ 395 X é] L0l 37 X X% 146 X
396 | x 150 01 X x_ 1146 | x
37 1 145 | o1l 430 | 146 108 ¥
g 398 1 x 150 01 R 440 | x x . 1135.1.06
39 | . ler | o1f a4y | o 1105 1,067
400 | . 156 OB 442 | L 1112 1.05
401 | x | 45 .01 X x 1100 { .05
502 1 x 145 1 018 444 | x < 1 78 .05
403 | x | 45 201 51 X _x 1 45 ;.05
2 404 | x ! 45 Ol 446 X X .
:“,41_(_)5 =1 80 Ol 447 X X
$ 406 1 x 145 0l X % »
407 x_| 45 018 449 X X
1408 | x| 45 ) X x
io409 | x 145 018 451 1 x X
410 1. x 1 54 (4] 2 X X
A o 167 018 453 | x
: 412 | x 1100 0t X X
- 413 x 1180 O1E 455 | x X
[ 2 g _x 19 Q1B 456 | x X
v | 45 - OV 457 » w0 ! ;
. : > Analist:  Torres
g‘%%% o % g 4:2 " ” 'lPacheco Gonzalez
218 | x 1157 1.0 " " | TYPisF__Ramirez _
(4l t o Timn. | o1 461 !
. EE;ZU‘J X . 40‘ 7 )'Z o iR S A TR B e
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Water Resources Research jastitute
Univarsity of Puerto Rico, Mayaguez ~ Project PR A-Q31~PR  Investigator-Prof. E.F. Col6n

Bay Ponce ' Coordinates Long. 66°-36'-59" Lat, 17°-57'-22"  inst.S.N. 516

vate in _ 12-3-71 Hr. in.  8:30 am Date Qut 12-15-71 He.Out 8:00am Total Hrs.- 287.5

Depth of bottom 75 ft. Depth of Sensor 15 ft. Remuarks: 1)_in this station |
. et e - "

15.86 min. 15.86 min. 15.86 min. s
PAY vV _ RN - minytes. ‘
z;ml‘f Dir. Ppeed J&Hc] T [ Dir. [speed Jiade] T E.?“E:.‘cn '
ink. Co 1O’ /Hr. Int. ce | OM" K/Hr. int. | Colom ' ﬂn __ZQ Ve.locﬂ‘y sensor )
505 % 1192 | 07 547 | x 57 * B 589 | x 193 1.03 Fcl:l!u:eF maokes f}'nsf
g x 1 192 058 548 | « | 67 X ~ 1723 [.03 chart Frequency o
j-?ji_.l__; 192 058 549 1 o 67 % 59% : 2 103 Direction only instead
1308 | x | }BQ 08K 550 1 x | 78 X__B 502 | X 2 1.03 of Guantity of Water.
500 | x 1 1921 08§ 5511 x 1 90 | x W sz | x |105 .03 ;
%ﬁlﬂ..._&._lﬁQ_ e N BT - T 105 (total transport)

1L 4 x | 190 088 553 1 » | 105 .01 8 505 | x 1105 1.0l

512 x | 185 | 8 x 1105 | 03 F 596 | x | 98 |.01

f513 | x t 1801 680 5550 x | 90 | 020 597 | x | 56 |.0]

514 | « { 180 JOB 5561 x 1101 | 028 508 { x | 40 | x

. 515 x | 180 10 71 % 1101 O3F 599 1 x 22 1x 1

516 1. x| 170 10 x | 108 03B 600 | x 140 1 x ¥

517 | w1 168 ] 138 s501 » | 105 | 030 60V | « 122 | x I |

518 x 148 0 %1 105 03 x 137 X :

519 x | 168§ 13 11 X 05 | .02 x {37 I x F

‘on 1 Cls8 Tt e [ x 125 1,03 x50 | x

g 32 x | 168 3 3l o P 112 ¢ .03 X 6 L x _F

8522 x 1. 160 28 564 1« 1110 .04 X 56 | x.

o | x 1 160 1 565 | x 1130 | .04 x_1 30 | x

524 1571 083 566 | x 30 | .05 x| 22 | x

1525 | | 1571 ,OBE 5671 x |130 | ,04 x 1 22 1 x

5248 <. 1 157 088 568 1 o 1130 { 05K 410 | x 45 | x -

527 | x| 1601 .07E 5691 x 1130 | 050 411 | x [ 35|

528 1 x1 1601 06K 5701 x 1130 | 058 612 | x | 30 | x

i 500 | x| 157 ] 0K 5711 x 1130 | 06% 6131 x | 56 L x
i530 ) x 1 1571 -, 068 5721 [ 130 | 048 414 | » 1112 | x

i531 | o1 1501 05K 5731 o | 123 | 03§ 615 4 | 70 | x

5 L1451 o4l 5741 1130 | .04 T 133 [ x

533 x.1 140 038 5751 x | 123 LO3R 417 | x 33 | x 1

- 534 < | 135 028 576 [ .« | 130 038 618 1 « | 22 [ x|

0535 | 1 1351 0 5771 x 1130 | .03% 619 | x [ 78 | x

936 x| 146 Ol 5781 x 1130 ! 018 420 ! x | 90 i x
4 537 x 1 135 x #5791 x {130 OIR #2110 x 1112 | x

538 x| 146 5801 x 1130 1 .01 2.1 x

s0 | w1 1121 x § 5811 o 1112 | OIf 4231  [135 . I

540 | o} 101 x § 5821 o 1123 | .02 4| x }gs x 1 o
54V L o 11051 N saal . | 123 | O3 #25 x 1135 | x
| 77 A T 23 | o1l 626 [ o 1140 | x "““"’;_Iszmez.j.
B3 T 190 B sas| x | 123 | 020 627 [ x [130 |'x %}!
5id | <1 47 | o w1120 | 008 28l « | 45 | x QP ,
k546 X § 55 x R st x 1101 038 6 x$135 1 x
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Water Resources Research institute

A s

say _ Ponce Coordinates Long. _ 66°-36'-59" _Lat. 17°-57'-22"  [nst.S.N. 516
Cate in _12-3-71 Hr.in. 8:30am Date Out 12-15-71  Hr.Out 8:00 am Tatal Hrs,287.5
epth of bortqm _ 75 - fr. Depth of Sensor 15 Ft, Remarks: 1) In this station,
k ' ' information was
15,86 min, 15.‘86min. 15.96 min. taken every 15.86
J _ v minutes .
54 JT [ Dir. T | Dir. [Speedfb2+Hr] T [Dir. Bpeed M
int, 1€° JO°M " Co'} O°M K Mr . int, | C° |O°M KHr, §-2)Melocity sensor
621 1 ¢ 1135 « | 123 | x B 7151 x 1115 | x f‘:\“urequkes fhiSf
432 1 x 1922 . ] 140 | x B 716 x [ 115 ] x chart Frequency o
- AE3 » 22 X 140 | x 717 x 1 115 x Direction only instead:
634 1 x ] 56 X 140 | x 718 1 x 1105 | x of Quantity of Water.
635 | x 1| &7 x 140 | «x 719 ] x 1101 X f
634 x | 78 X 135 X 720 x | 105 X
_&37 x 1101 x 123 X 7211 = 1123 x
538 x 110} X 123 | x 722 x 1123 X
&a9 %x_ 1101 X 135 | x 723 x {112 X
640 x 1120 pd 140 X 724 x 1115 X
A4 % 90 X 135 x 725 x | 115 X
642 %1101 X 135 x ~726 x | 67 x §
643 % 1105 % 135 X 727 | " x |. 53 X ]
644 x 1101 X 135 X 728 x | 33 X :
645 | x 1105 X 135 X 7291 x| 33 1 x &
&4s | x 1110 x_ 1135 | x 7301 x | 78 X
447 | « 1105 « 1135 | 01k 7311 x| 78 -
448 L x 1 90 x| 135 1 o1& 7320 x 1 36 x
649 1w 1105 x_ 1130 1 038 733! x| 90 | x

X 80 X 130 .03 734 X 20 X

x 1 90 x ) 130 | 038/ 735 x | 9 X

x. 1. 80 X 130 .03 B 736 x_| 101 X

% 1 90 “w 1 130 | 038 737 ] x| 95 x

« ] 90 % | 130 | 038 738 x | 1w "

x | 90 x 1130 | .04F 7391 x [ N2 [ «x

x | 90 x | 130 | 058 740] x [ 112 | x

« | 78 < 1 130 | 058 741 ] x| 90 X

< 1 90 x | 130 ' 048 7421 x ! 90 X

< | 90 v | 130 | o1 @ 7431 x [101 X

x 1 78 X 130 | 01§ 744 ] x 1 112.1 .01

x | 69 x 130 | .O1@ 7451 x| 78 .03

x| 80 x« | 123 | x 746 | x | 69 | 03]

x. 1 9 x | 123 | x 747 1 x| 90 | .04}

x 1 45 X 123 pd 748 x 1. 90 | - 05§

x.1.33 x 1 123 | % B 7491 x| 70 | 05§

x | 40 x | 123 | x 7501 x | 70 | ,048

x | 30 x 1123 | x 7511 x| 78 | 061 Aralist:

x 1 15 x 1 128 | > @ 752 x| 90 1 05 o °" Jerres,

RN . | 115 | x 7531 1 90 |  O4ferat—

« | 11 w | 120 | x 754 1 « | 90 | 04§ YP'S" Ramirez

% 5 X, 120 X 755 . 101 04

x | 45 X 120 | x 756 | . 1 112 | .04
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" Water Resources Research Institute
University of Puerto Rico, Mayaguez - Project PR A-031~PR  Investigator-Prof. E.F, Colén

-y Ponce Coordinates Long. - 66°-36'-59"  Lat. 17°-57'-22" Inst.S.NL 516
vatein _ 12-3-72 Hr.in. 8:30am Date.Out 12-15-71  Hr,0ut8:00 om Yotal Hrs, 267.5
repth of boffom 75 fi, Depth of Sensor 15 ft. Remiarks: 1) |n this station,

. : ' ' o . I . information was
 15.86 min. 15.86 min. 15,86 min. taken every 15.84
C ok o au ' minutes.

[T [Dir. |Speed ¥4 T [ Dir. [Speed J T [Dir. Ppeed ' -
Co . co'l O°M fkHr B Int, | C° loM 'K Mr, 2) Velocity Sensor_
x 1123 | .04 < |90 - 8411 = 1| 78 04 failure mekes ihis
x | 90 | 04 % 170 | x B 847] » | 80 | 03] chort Frequency of
% | 90 ol x 70 % 843 < 1 75 @i Direchun.oWar{srecd
T 0 ” o0 . eah | x| 78 | .04 of Quantity of Water.
X 8 X x_ 178 X 845 | X 78 '-04! (tota!l transport)
x | 70 X X 190 X 8461 x | 78 .03
z X 25 X x_ 1100 X 847 | x 80 .03
X {36 X X 190 x 848 | x | 78 .03
i X 1. .26 X x 178 X 8491 x | 56 .03
Jebh L X 1 67 x4 X 170 X 8501 x | 70 .03
el L X 1 &7 x4 x_ |90 O1R 851t x | 75 ¢ .03

Ao L X | 67 X} X %0 018 -852) x | 78 | .03
769 | % | 35 X x |70 | ,02% 83] x | 78 | 02
270 L.X 45 X b X 178 2048 8541 X 70 .01
771 X 40 X X_ .67 03§ 855 x 't &7 1. .01
P72 4 X 67 x & X 60 048 B85 ] x 45 x B
773 1 x | 67 % x__| 67 LO48 8571 «x 33 x §

T4 p X L 70 x_} x | &7 048 8581 x | 30 X

A 70 x 8 X 67 LO5E 8591 x | 22 | x_

27 x | 70 x 8 x_ |70 058 860! x | 25 X
T L% 1 56 x_J x...170 (058 8611 x | 22 x
74 X 26 x| X 70 .05 862 | x N x

72 L.x 1 60 x§ x. 197 O5B 863! x | 1 X

x 1 60 x B X 66 058 8641 x | 1231 x

x | 67 x_§ x | 56 06N B65] x | 123 ] x

x | 67 | x| x_ |70 | .05f B86| x | 123 | x

x | 33 | “x x_| 90 058 867f x | 123 X

x | 45 x 8 x &5 .06 868 | x 120 X -

x | 67 x_ |90 o7 8691 x | 123 ’x%

x_| 60 x I x_ 1101 | ,06f 870f x ! 120! x

x | 33 x| X 1101 078 8711 X 90 X
/ X 33 X 8 X 67 .06 B72§ x | 120 X
x | 33 X _§ x |90 | 068 873] x { 123| x ¥
X .70 X8 X 156 068 8741 x 1231 x
AR 56 - x 90 .07 875} x | 123 X
794 1 x 1 45 x| x | 56 .08f 8761 x [ 123 x
e 1 % | 67 - x 3 _x_ 170 LO78 8771 x | 123 X W atits T
794 | x | 78 x_§ x |78 06K 8781 x {1231 x #° pbakbad
755 T % 190 | x| 178 [ ool 79] x 1123 [ flochecd Cormalez |
795 1 o x 1 00 i x 178 aanl x 1123 | o B YP'*F _Ramirez
el x ] 90 x| x_ |78 .06 1l ox 1123 | x o
73l x |78 x_} x ] 70 B 8821 x | 123 | x
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Waser Resources Research Institute

University of Puerto Rico, Maycxguez - Project PR A-03|-PR lnveshgafor—?rof E.F. Cols

vy Ponce Coordinates Long. 66"-36 =59 Lat. 17°=57'-22" lnst.S .N . 516
Date in 12-3-71 ~ Hr.in, 8:30 am Date Qut 12-15-71 Hr,Qut8:00 am Tatal Hrs,287 .5
vij\,_ﬁspﬂq of bottom 75  #. Depth of Sensor 15 ft, Remiarks:” 1) |n this station,
- ' - ‘ ____information was
15.86 min. . : 15.86 min, 15.86 min, taken every.15.86
o - i ‘ | T i minufes .
T |Dir. [Speed Fhiddkr] T | Dir. [Speedfb@#r] T [Dir. peed .
¢ lowm K/Hr. Int. | €'} O°M K/ Mr g ¢ lom ‘K. |22 Velocity sensor
x 1123 | & x| 56 1x § x | 1] failee malkes ““SF
chart trequency o
: , :gg ) z : gz : :: ! gg i Direction om’y instead
x 123 x X 78 Vx % - 45 X . of Eﬁdnﬁf)/ of Water.
x 1123 P x 78 1 x X 56 1 x (total transport)
x | 123 X X 75. 1 x X 67 X ‘
1 x 123 x X 5 X X 78 X
x 1120 X x 80 x x | 85 X
x | 123 X X 80 X x 20 X
x 112 X X %0 X X. 90 X
x {120 X x 22 X x | 70 X
x_).123 X X 45 X X 67 X
x_ 1123 P X 67 | x X 80 | x §
| x 1112 X X 78 X X 90 1 x 1
x 1123 x X 56 1 x x 1. 80 1 x
x _1120 x « 11 X X 90 x
x 1123 X X 2 1x x 178 1 x ¥
ped ]23 X X . 45 X 'x 70 X I
% 1123 X x . 56 X .| 70 x R
I, 123 % s« 45 | x X 75 X
" 123 - X % 105 X - x 1 70 X
x 123 X X 105 | x x 170 | x
x 1123 X X 90 | x X 78 X
x 112 1 o x X 5 | x X 67 1 x
X 112 | x X 70 X x 56 x
1 x 1105 X X 45 1 x X 60 | x
X 105 x x 105 X % 60 X _
x 112 X X 105 | x . x |- 45 x
x 1100 X X . 105 | x_ X 45 x
x 1112 X X 101 X X 45 X
» I x | 90 X x | 105 | x x | 35 | x %
4 | x 1105 x X 105 [ x x | 40 | x @
X of X 101 % X 101 X X 45 X
& I'x J105 x X 105 | x x 45 1 x_ l
7 oix 112 X X 105 1 x X 33 4 x
8 1 x 1101 L ‘X 105 x X 33 x ¥
X 22 X X 105 ] x 3 35 x A;'K!“S"' " .
Ol P 1l | x x 109 1 x x [40 | x H
i x 22» X ). 4 105 X X _40 X Typi'sf- - -
olx 125 1 « x 1101 ) x w140 | x * Remirez 3
iz 1 x 33 X X X X % 25 x
T T20 Tx w1 22 PR EE —
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~ Water Resources Reseorch Institute ,
Ur;i\_'ersifz of Puerto Rico, Mayaguez - Project PR_A-03I-PR  Investigator-Prof. E.F, Colén

fy  Ponce ' Coordinates Long. 66°-36'-59"  Lat. ]70_571/__22 " fnst.S.N. 516
Jate in_12-3-71 Hrodn, M___Dateouf 12-15-71 Hr.Out 8:00 am Total Hrs. 287.5
Jepth of bottom 75  ft. Depth of Sensor 15 ft. ‘Remarks: 1) In this station,

information was

13.86 min, 15,86 min. taken every 15.86
: . A o " : _ minutes.
C® 1OM '[KMHr. & Co | O°M K MHr B OM 'K MHr, §1-2) Velocity sensor
x | 22 X 1051 x 45 X failure makes this
X 5 X 10521 x ‘ chart Frequency of
X 11 X 1(0)23 X ;g ) i Direction only instead
X X X 10541 x 33 | x of Quantity of Water,
X = X X 33 X (total transport)
% X X 1056 ¢ x 40 X
X X X 1057 L x 40 %
X X X 10581 x 40 I'x
x 22 X 1059} x 56 | x |
X 30 x 1060 x 50 X i
x 35 x @ 1061] x 45 X :
x |.35 X 1062} x 56 X |
x 135 x_ #1063  x | 45 | x f
x 1 .33 x & 1064] x 45 | x .}
X 40 X 10651 x 45 | x E
% | 45 x_ B 1066] x 35 | x §
x| 45 x_ B 10671 x 3B | x i
x| 40 x R 1068} x 45 | x i
X 33 x & 1069} x 45 X
X 33 X 10704 x 40 e §
X 33 X 10711 x 22 X :
x 30 X 10721 x 11 X
X 30 X 1073{ x X X
X 33 X 10741 x x x
% 33 X 10751 x X X
X 35 X 1076 x X x
x 33 X 1077 1 x X X
X 31 X 10781 x 5 1 x
x_ 1 33 X 10721 x 11 X
X 35 X 10801 x 11 X
X 40 X 1081 x . 22 x )
X 45 X 10821 x 22 X
X 45 X 1083 x 22 X
x 45 X 10841 x 5 X
X 45 X 10851 x % X
X 56 X 1086 x 22 X ,
X 50 X 1087 | x 22 x ‘
x | 50 [ x [ 1088( x 30 [ x j;lﬁﬁ::o orres, l
X 40 X 10891 x 30 X e !
X 45 X 10901 « 30 X YPISE: _ Ramirez ..
x 45 X 10911 x 30 | x |
X 45 X '
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WATER RESQURCES RESEARCH INSTITUTE
UNIVERSITY OF PUERTO RICO, MAYAGUEZ -PROJECT A ~03!1-PR . INVESTIGATOR ~ PROF, E. F. COLON

Bay._ Ponce COORDINATES LONG,_64° ~37'-01 " LAT._J7° -57'-06" INST.S.N. 573 -
DATE IN 12-3-71 . HR. iN ?:45 am DATE OUT 12-15-71

Ar.ouT_7:20 am totaL Hgs._285.6
pEPTH oF BoTTOM__40. _¢T oEPTH oF sensor___ 15 FT. remarks: Speed sensor failure after 80 hrs.

DIRECTION AND RELATIVE QUANTITY OF WATER FLOW

‘ see page 40
READINGS TOO SMALL TO BE SHOWN IN CHART ARE: M N STA. -
Degrees -~ Readings This scale represents volume of water
60° - .06 ‘ passing through during 80 hours.
70° - .09
1500 = .05

160° =~
190° -

280°
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Water Resources Research Instifute
University of Puerio Rico, Mayoguez - Project PR A-03I~PR  Investigator-Prof, E.F, Colén

Say Ponce Coordinates Long. 66°=37'-01" o, 17%57'-06" !nsr S.N. 52~>W

Dote in Dec, 3,1971  Hr.in. 9:45am _ Dofe OutDec, 15,1971 Hr.Ou7:20 am Torai Hrs. 285.6

Depth of bottom 40 ft. Depth of Sensor 15 i gg_rparks _s_pag_d_mu_fg_dme

..
gf/? HeJT  [Dir. T I Oir.  Bpeed it
inf.  |C° [OM O°M K OM K Mr. N
1 128 1292.5 180 146 1.05
2 (28 w5 135 285 1,04 1
3 128 I303.74 L2 270 1.04 i
4 128 1297.5 105 180_1.05
4.5 128 oo2.5 110 gg .06k
6 128 288 180 501,08
t 7128 l292.5 281 112.1.09
8 |28 [294 281 101 1,11
9128 29,5 281 105 | 14
10 128 o7 29 103 ].17..
11 128 291 290 101 1,16
12128 1303.74 29 101 .12
13 /28 1297 292 95 1.09 §
§ 14 |28 1295 285 292 1,14 §
15 128 {280.74 285 292 1.1
2 14128 29 .5 285 an3l ng
£_17 128 130] 283 303 |.,07
$ 18 128 {325 285 90 1.06
§ 19 128 1281 21 260 78 |07
5 20 128 1303,7] 295 75 _1.09
221 128 1303.74 310 101 |.,08
122 128 1263 315 135_1.08
i 23 128 (258 303 112 1,09
24 128 1325 281 225 | .09
25 128 1270 200 258 1 .Q9
26 128 i213.7° 56 213_1.10
27 128 1210 o0 . 2131 10
on 128 1200 10} 258 | .08
29 128 1258 101 2601 .08
30 128 [135 | . 1101 1281 1,10
s 31 128 123,78 90 270 | .09
- 32 128 97 85 290 1 .10
§ 33 128 |97 85_ 281 1.0
i34 1928 1101.74 80 270 1.12
s 198 [123.5 90 280 1 .16
36 128 1105 95 270 1,18
37 128 1105 101 290 .17
1 _ag 128 Do 105 285 | 19 ';::;\::o ey
§ 39 128 1303 105 281 | .20 e z P
~ 40 128 1303 247 1292 1 16 ~Bomirez .
4 41 1928 1303 225 292 1 18 ‘
[ 42 128 1157 192 303 1.1
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Water Resources Research Institute
University of Pm. it Rico, ployoguez = Pro;ecf PR A-031=-PR Investigator-Prof, €. F. Coién

Bay Ponce _Coordinates Long. 66°-37'-0] " Lat, 17°=57'=06" Inst.5.h. "\23 N
Date in pe:.._a,MJ_ Hr. 10, _9.45 g Date Out Dec. 15,1971 Hr- Out720 aToral = 285,6
Depth of hotfom 40 ft. Depth of Sensor 15 ft.” Remarks: Speed sensor failure
: ' : - ~after 80 hours,
4 A . . - ‘_“'
: T | Dir. Speed§ |Dir., peed —
C° | O°M K Hr OM K r.
27 .1 292 X 180 1 x
27 1 292 X 135 1 x
Yy 285 X 144 | x
27 1 285 | x 1351 x
271 295 | . x 135 § x
27 1 303 | x 135 ! x
27 1 300 1 x 150 1 x
27 | 295 | x 150 | %
27 1 180 1 x 123 |.x
27 i 67 X 146 1 x
27 L. 78 . x 180 | %
27 1 78 X 135 1 x
27 20 X 101 | %
27 20 X 20 | x
27 20 x 101 4 %
27 Q0 X 101 1 x
27 13100 | ox . 101 ¢ x
27 100 | x 101 | x
27 ..101 X 101 1%
27 3 101 1 o x 95 1%
27 1110 | x 95 I x.
27 1 105 ! x 95 1 %
27 101 P 95 1.x
27 95 X 2 1 x
27 1 101 X 95 1 x
27 1 157 X 95 1 x
27 1 258 | x 96 | %
271 270 1 x 95 | x
27 1 270 ;i x 95 |x
27 1281 X, 101 Lx
27 | 292 X 1001_1x
27 285 X 101 | x
27 | 292 X 101 1%
27 1 290 X 101 1.x
X 271270 X 0.1 x
X 27 1135 | x 95 1 x k
X 27 [ 225 | x 60 | x - Analist: i
X 27 | 247 ° X% QX Pn:ci:eco gg%f&z‘
A 27 . X 170 Typisk: -
X 27 X 70 [ x —Ramirez. ... [
% 27 X 90 {x
'y 27 X 1351 x T
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Water Resources Research Institute
Univessity of Puerto Rico, Mayaguez = Project PR A~031-PR  lnvestigator~Prof. E, F. Colén

Boy _ Ponce - Coordinates Lorg.  66°-37'-01" Lat, T7°-57'-06" inst.S.N. 523
Dote in nac 3 197]  Hr. in. - 9.45 gm Date Out pec, 15,1971 Hr.Out 7:20 gmTotal Hes.285 .6
Depth of bottom 40 ft, Depth of Sensor - 15§, Remvarks: Speed sénsor .
. , — _
/2 He.|T Dir. " |Spaed BV 2Hl T | Dir. BpeedQI/ZHel T [Dir. Bpeed
tnt. 1C° O "IKHr. @ Int. | €1 O°M K Hr B C° lOM KA.
4253 |27 | 146 27 | 281 [ x 27 | 157 x
254 127 | 157 27 1 29 ' x 27.1 236! x
255 127 1 144 | 27 292 | x 27 + 270! x
254 127 1135 | x 27 303 x 27 | 285] x
257 127 1101 | x- 27 1 303 [ x 27 | 310} x
258 -127 75 P 27 292 1 x - 27 | _315] x
259 127 | 90 | x 27 1 270 | x 27 | 29| x
QQAO 127 95 X 27 281 | x 27 1 2921 x
261 127 1 101 X 27 2701 x 27 1 2701 x
262 127 | 101 X 27 90 i x 27 1 2811 x
263 127 | 101 | x_ 27 78 | x 27 | 281! x
264 127 {1051 % 27 1 1011 x 27 1 2921 x_
265 127 11011 x 27 1051 x 27 | 2921 x
266 127 1101 ! x 27 105 ! x 27 | 270! x
267 127 1 101 | x 27 101 1 x 27 | 180] x
1268 127 1 100 1 x 4 27 101 x 271 671 x
269. 127 1.95 X 27 101 | x 27 90! x
%270 127 T 90 | x 27 101 | x 27 | 901 x
271 127 1 88 1 x 27 101 | x 27 [ 101 x
Baz2 127 1 83 1 d2z7 1 101l x. 27 1 101! x
gm 27 1202 | 27 1 101 | x 26 1 105] x
274 127.) 225 1 «x 27 100 x 261 1011 x
275 127 1 270 1 x 27 N1 x 264 101 x
276 127 | 280 1 x 27 78 | x 261 95| x
277 127 1 3031 x 27 67 | x 26 921 x
278 127 1 270 1 x 27 1 901 x 26 1 871 x 1}
270 127 1 1801 x 27 90 | x 261 80| x
280 127 1 67 ! x 27 56 | X 261 80| x
281 127 1 78 | x 27 90 | x 26 1 90| x
1282 1261 951 «x 26 90 | x 26 | 101;_x
26 1 101 }. x 5126 | 2471 x_ 26.] 123i x
261 101 % 26 1 247 x 26 | 225! x
261 92 1. x 26 | 270} x 261 2700 x
261 1001 x 26 1120 x 26180 x
26 1 90 | x 26 105! x 1 126! 101 x
261951 x 26 112 x 261 101 x
2zl 95 1 26 112.; 271 105 x -
27 V121 x 26 1 120 271 101 x -P"“""“’._I%@é.,..r_
27 105 «x 37 1101 27| 105§ pacheco, conzaler
271 o0 | x & 27 % o7 1ol x4 PP Ramirez
27 1101 x § 335] 27 95 271 100 x |
27 1. 2901 x § 271 10U x §"

127 4. 105
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Water Resources Research institute
University of Puerto Rico, Mayaguez ~ Praject PR A-031-PR  Investigator=Prof. E.F. Col6n

Bay Ponce - Coordinates Long. 66°=37'=01" Lat, 17°-57'-06" Inst.S b, 523
Date in pec, 3, 1971 Hr.In.  9.45am Date Out Dec, 15,1971 Hr.Out7:20 am Totol Hr:.285.6
Depth of bottom 40 fr. . Depth of Sensor 15 ft. Remarks: Speed sensor failure
: - ' - gfter 80 houys |
Dir.: ISpeed §I/2Hel T SpeedBl/2Hrd T [Dir. Speed
10% "IKMHe B Int. | C° ce 1o K s,
[ 1051 x #4271 127 25 | 900 ] x
1051 x B422 | 27 26 | 2951 «x
1001 x 1423 | 27 26 1291 x
100 =x {424 | 27 26, 1 3001 «x
1000 x 8425 | 27 26 1 300 x
100] _x H 428 | 27 261300 x
Jo1t x ¢4 | o7 26 13101 x
95 x_H428 | 27
78 | x #1429 |27
80 x B 430 | 27
2251 x 431 1 27
303 x 3 437 27
2901 x X433 ! 27
2901 x 8434 | 27
2921 x § 435 | 27
2951  x W 435 1 27
2951« 2
3031 x . 27
303 X 27
3001 x 27
292 X,
300 X -
L2131 x 27
1801 _ 26
123 X 26
&7 X 26 ﬁ
78 x | .26
90 P 24 i
78 x 26
90 x| 26
57 X 26 |
135 x 26, g
90! x 26 i
292  x 26 !
292 X 26
292 x B gb -
290]  x B 457 /o) R -
Analist:. Torres
:23820 i 22 %2 Pacheco, Gonzalezv
180 " 140 %6 i‘]’yptst: Ramirez
3 781 x KB {‘u 26 .
x B 40, 26 ¥
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WATER RESOURCES RESEARCH INSTITUTE
UNIVERSITY OF PUERTO RICO, MAYAGUEZ - PROJECT A ~03I-PR - INVESTIGATOR =~ PROF. E. F. COLON |
say_Ponce COORDINATES LONG__66°=36'-44" | aT,_17°-56'-32" INSTS.N.S1Q
©oATEN_12=3=71 . wrwv_10:45 am pare out_12-15-71  wRout 7:35am ToTaL Hes. 284.8
DEPTH OF BOTTOM__85 __ FT. DEPTH OF SENSOR____20 FT. REMARKS:

DIRECTION AND RELATIVE QUANTITY OF WATER FLOW see page 40

READINGS TOO SMALL TO BE SHOWN IN CHART ARE ; M N . sTA. 3
Degrees =~ Readings : ‘

30° - 14 ‘ q

50° - .15

160° - A9
180° - 19
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~ Water Resources Research Institute
University of Puerto Rico, Mayoguez - Project PR A-031=PR = Investigator~Prof, E.F. Colon

Bay Ponce Coordinates Long. 6‘6°-36'-44“. Lat, 170-541.32" insf.S.N.w__A:’g}j

Date in Dec, 3, 1971 Hr.In.  10:45 am Date Out Dec, 15,1971 Hr.Out 7:35 amTotol Hrs.284 8
- Depthof bottom _ g5.  ft. Depth of Sensor . 20  fr.’ Esmnrks:
A : i
i/2 HeJT Dir. T T Dir. [SpecedBI/ZH:] T [Dir. 'Epeea
int.  |C° O™ Ce { O°M K MHr B Int, | C° JOM K AHr.
1 29 1 292 28 | 146 i 56§ .04
2 [ 291292 28 | 56 78 | .03
3 29 1 281 28 | 56" 67 § ,05 »
4 291275 28 20 621 .07 -
5. 291285 28 20 45 | .07
6 | 291290 29 | 258 78 | .05
) 291292 28 | 270 1231 .06
_8 291270 29 1 281 1011 .09,
.9 291285 28 | 281 78 1 .12
29 | 281 28 | 281 101 .11
291 275 28.1 290 1901 .05
| 221270 281 292 101} .04
29 . 281 | 28 | 303 101} .03

10
11
12
13 .
14_| 29 265 29 [ 315 671 .03
15 1 281270 28 | 326 3%5_
141 29] 28} 28 | 292
17 _§ 29[ 270 28 | 281 101
418 | 28]270 28 | 270 101
. 79 | 28] 270 28 | 281 0
¥ 20 | 28]270 28 | 303 _67
{ I 291315 28 | 303 123
3 22 | 28] 330 28 | 326 225
23 1 28] 275 28 1 315 347
24 | 2871 258 28 | 315 281
§ 25 | 28] 292 28 | 337° 292
826 | 281 225 28 | 33 292
4 27 1 281 78 28 | 67 281
2 _2g | 281 10] 28} 87 270
129 1 291 56 28| 87 275
30 1281 90 28 5101 | .¢ 315
31 [ 291 95 28 | 101, 247
4 32 | 201123 294 95 236
§ 33 1 291123 291 9 78
2 34 | 281135 29 78 112
135 1 291 101 291 101 0
© 34 | 29] 22 281 123 _ 90} _
i a7 | 29| 247 29 1 197 101 Aralist: i
- o i —
5 39 T = L
40 1 251303 | 29| 291 123 st Tomiez
4_41 | 281281 28 1 101 112
1 42 | 29] 247 28 | 337 112
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‘ Water Resources Research Institute
University of Puesiv Rico, Mayaguez ~ Project PR A-03I-PR_ Investigator-Prof. €. F. Colén

Bay Ponce : Coordinates Long. 64°~36'~44"  Lat. Winsi.S MNoO519

Date in Dec. 3, 1971 tir. {a. _I__Q_:ﬁiam Date Out Dec. 15,1971 Hr.Out_Z_;_S_SﬂerLfgta!‘i'is's."?ﬁéﬁg
Depth of bottom . 85 ft. Depth of Sensor .20 ft. Remarks: )
. e . o ere omrra o S S SR e
niT Dir. [Speed {1/2He] T 1 Dir. [Dir. Ppeed f— -
C° JOM "KMHr. ff iat. | C° | O°M' O°M K Mr. -
29 95 1 168 169128 | 90 270 1.15
29 | 90 [ .15 170 128 | &7 270 1,12
29 1 95 | L14F 177 128 | 78 1265 1.13
29 /8 098 17, 128 56, 258
28 78 078 173 | 28 56 1292 1,12
-128 | 67 058 174 | 28 78 270 1 .06
28 | 324 48 175 128 54 ] 315 1 .06
281 315 | 05K 176 | 28 | 112 1320 | ,04
28 | 281 1 .06% 177 { 28 78 - 303
128 | 285 28 167 281 1 .07
28 | 292 | 068 179 128 | 75 292 | .08
28 | 281 | 68 180 1 28 85 2381 10
28 275 044 181 128 | 168 1.281 1.09
28 | 270 | .04H 182 { 28 [ 191 295
28 1 281 1 -,03# 1a3 1 28 | 258 303
28 | 292 1 031 184 | 28 | 258 310.1.03
28 | 146 O3k 185 | 28 | 258 2811 .03
28 20 058 186 | 28 | 270 2131 o3
78 | 101 | .04k 187 128 | 245 292 1.05
28 195 .05 28 1 270 247 1,06
128 1 281! .04% 189 |28 ; 281 270 1 .07
a 128 | 315 058 190 1 28 | 292 292 1,05
28 1 213 { 058 191 {28 | &7 281 | .08 |
28 | 78 088 192 | 28 56 292 |
29 50 L074 193 | 28 50 | 285 1.09
29 | 2361 .0/78 194 129 | &8 | 285 1.12
20 1 202 1 090 195128 | 202 292 1,12
. 129 | 281 078 194 129 -1 213 292 1.10
29 4 258 1 118 197.1.29 180 285 1,10
20 1 245 | 198 198 129 | 157 285 1 .15
157129 | 285 208 199 {29 | 1031 2151 .21
158 129 1 2901 208 200 | 29 20 215 1.19
59 129 ¢ 290 1 - 201 | 29 25 292 }.15
29 1290 | . .15W 202 128 | 67 305 |-
141 129 1 275§ 158 203 129 1 101 1285 |
142 129 1 285 | .08 29 | 168 303 ‘83 ‘ .
143,129 1.281 1  ,O9W 205 128 ¢ 175 1310 1,06 i op, - o
28 1 275 | .06% 206 | 29 | 285 - 295 |06 JAneliet Tores |
165128 1 247 | 058 207 129 | 248 281 1.06 Mrerrromies
166 128 | 310 | .03 29 | 265 303 .07 L e
142.129 | 78 | 045 209 129 1292 . 258 1.07
168 [28 85 | .O03g 230 128 | 270 258 108
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Water Resources Research Institute
University of Puerto Rico, Moyoguez - Project PR A-031-PR  Investigator-Prof, E.F. Cols

Bay Ponce » Coordinates Long. 66°..36'..'44" Lot, }Z°_5§ =3on fmst.S .0, _519
Qa!e in Dec, 3, 1971 Hr. In, _10:4 45 am_ Dcne Out Dec ]5 1971 Hr.Out 7:35 am Total Hrs. 2848
Depth »f bottom 85 ft, Depth of Sensor 20 fr. Remarks:

W(/2Hn]T  [Dir. Rpeed Hrl T [ Dir. [SpeedRI/ZHr] T |Dir. Bpeed
dint. 100 JOM 'K Mr. ff It | Co Tl O°M K e B Int. | C° JOM KA, .
§253 28| 292 .10 4295 123 | 281 | 058337 |28 | 60 ] .09 ~ '
254 1281 2581 ,07 229 | 28 | 281 | 047338 {28 | 45 | .11
255 1231 2531 ,08 ¥ 297 | 28 | 9g] 042339 12a | 45 1 .10
256 1281 2921 08 fa29n | 28 | 78 | 04K 340 128 | 451 ,08
257 1281 320} .08 1299 | 28 | 101 | 048 341 128 | 56 | .09
258 -1 281 303! .06 £ 300 28 | 146 | 048 342 128 | 56 | .08

e

259 1281 295 .08 g 301 | 28 95 058 28 45 1 .10
260 1281 310! ,09 F 302 | 28 { 101 .03 28 56 | 12,

261 1281 310! .08 7 303 | 28 36 LS8 345 | 28 67 1 .17
281 310; 05§ 304 | 28 | 101 058 344 | 28 85 | .20

2631281 3301 .04 | 3051 28 | 123 | .04l 347 128 | 90 1 .20

264 123} 2921 03 28 | 146 | 038 348 128 | 90| .20
265 |0l 78] 03 26 | 67 | 038340 128 | 901,15
266 1281 671 03} 308 [ 28 | 135 | 038 28 [ 1011 .15
27 178] 781 .05 28 | 77 | 05k 351128 | 90| .15

268 1281 561 06H 310 23 1 78 0% 352 128 | 90 41 15
269 1281 211 28 78 078 383 |28 85 1. .15
270 .| 28 781 .08 ¢ 3121 28 85 L138 354 | 28 20 | .13
271 28 78 07 6 3131 28 | 101 138 355 |28 95 09

158 356 128 Z8 1 .06
L17& 357 | 28 &7 1 .07
.19 358 | 28 67 1 .04
208 359 128 | 3261 .04
,2 28 | 3261 ,05
258 361 128 1 3031 .05
242 128 1 3371 .05
258 363 128 | 330 | .05
L2508 364 128 113371 058
258 365 123 1. 3371 .05

226 366 128 | 2131 .04
ool 367 128 | g7 i .06

272 .1 .28 78l 092 311 23
| 281 80| 10 3151 23
974 |.28 201 .10 3161 28
275 1281 101 X 171 28
1276 1281, 90! .09 818 28"
277 1281 78] .07 8 3191 28
278 %g 901 058 320 | 28
979 | 28| 123] .05 f# 32) | 28
280 1. 281 202] .05 2t 28
F,231 281 1911 o7 8 323 ! 28
(282 [ 281 258) ,07 1 324 28
283 | 28] 270! .12.0.325) 28
284 [ 281 281 110 324} 28 208 368 128 1 671 .11
285 | 281 2921 124 3271 28 208 369 128 | 78 | .11
286 | ogt 2951 .13 2828 | .78 .. .20 370 128 ! 80} .10
287 {28l 3100 .110 3291 28 | 78 ' 198 371128 09F
288 | 281 3150 101 ggt; 281 78 1 148 372 128 | 80 09}
289 | 281 3261 .12 28 - 78 | 1 373128 1 851 14
290 5’3" 3261 19f 332 28 | 67 | 108 374 :28 | 80 Jsgr““""" —Jorres___
1201 1 2at 3261 .10 3l 281! 561 .0 5128 1. 801 .15 p— .

ST e e 0ol 33 o he | od 374128 1 a0 1af e Xamirez
1293 | 28] 326] 078 335 28 | 67 | 0k 377128 | 951 .12
0294 | 28] 2811 .06¢ 281 67 | o378 128 1 90l 10F

BB BB BISHIR B8
o

S
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Water Resources Research Institute
University of Puerto Rico, Mayaguez - Project PR A-031-PR -

Investigator~Prof, E.F. Col6n
e -

Bay Ponce Coordinates Long. geo. 34144  Lat, 17°~56"~32" Inst.S.N. 519
Dote in Dec. 3, 1971 Hr.ln. 10:45 am Date Out Dec. 15,1971 Hr.Out 7:35 amlotol Hrs;zﬁg 8
Depth of bottom 85 fr. Depth of Sensor 20 ft, Ramarks:
qm‘f.“? Dir. [Speed | l/zt-m T | Dir. [Speed§1/ZHr] 1 |Dir. Ppeed
Int. |C° JOM K[Hr. Inf. | C° | O°M K MHr.fl Int. | C° jOM KAt
379 128 1 90 | .06 421 [ 28 [ 105 | 078463 |28 | 78 | .14
380 {281 75 | .04 K422 [ 28 | 105 | 054444 |28 | 78 [ .15
381 120 | 1801 .04 423 28 1105 ; .01 (28 | 78 1 .09
382 1281 3371 10 & 42 0L 28 | 101 |.10
Hses 28 1.337 | 11 § .04 28 1 1251.09
384 |28 | 3371 .10 @ 424 .05 28 | 130 ] .14
385 |28 | 337 068 440 128 121.10
386 | 28 070 470 128 011.081
§ 387 |28 128471 128 1135 [ .06
L__aag_,_gs 28 47> |28 | 135 | .03
389 | 28 2K 473 |28 | 10T | .03
390 | 2g 28 | 180 } .05
391 | 28 . - |28 | 270 | .08
392 |28 LIVH 47z 128 | 2811 .07
393 | 28 L09% 477 |28 | 303 | .08
394 | 28 .06f 478 | 28 | 315 | .08
395 | 28 078 479 |28 | 315 .05
396 | 2g 078 480 128 | 326 .06
397 | 28 120481 |28 | 3151 .07 &
398 | 28 1 28 1 3151 .05
399 | 28 .11 4. 128 | 3104 .07%
1.400_1 28 .14 128 1295 .07 1
401 | 28 L8] 4as (28 [ 2811 .07
28 1" 486 128 1 2701 ,04
‘ftglg 28 248 487 | 28 | 901 .03
404 | o5 L108 488 |28 | 146 .04
405 | 28 150 489 128 | 90| .06
g 06 | 28 13 490 | 28 | 90| .05
07 | 28 1B 491 128 1 901 .06
¢ 408 | 28 118 492 |28 | 90| .05
281 0% 493 [ 28 | 781 .06
28 28 1 &7 | 0% 404 | 28-] 85 .04
281 56 1 .04 495 |28 1 904 .03
28 1 60 | ,05 496 [ 28 ! 701 .03
281 33 0% 497 1 28 1 801 .03
28 1 67 | .04 498 ge -250% .gg o
23 2? : :.g o 22 561 03 )|Analist:_Torres .
gg Zg :é 201 ;g Sjoigg typish: _Kamirez —
%3 350 ‘éﬁ-— 28" 2 8 “8% _
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University of Puerto Rico, Mayoguez - Project PR A~031-PR  Investigator~Prof, E.F. Colén

i s

Date in _Dec, 3, 1971 Hr.In, 10:45am Date Out Dec. 15,1971 He,Out7:35 om Tatal Hrs. 234 g

Bay Ponce. Coordinates Long. v_66°-36"'-4>4" Lat. 17%561-321 Inst . S. .M. 519

Depth of bottom __ g= ft.  Depth of Sensor 920 ft. Remarks:

T |Dir. Ppeed
C° jOM K/ Hr.

|
|
1

ZSHRT [
gint,  |C° JO°M °

505 128 | 78

506 128 | 78

507 128 |78 !
508 128 | 90 -
509 128 190

510 128 1101

511 {28101

1412428 90
4 513 428 | 78
§.514 128 ! 80

R 515 {28 1112

7 516 128 | 78
517128 1112
518 {28 | 110 | .05 E
519428 | 78 | .05 |
520 {28 {290 | .05 |
521 {28 | 326 04 .8
522 128 1303 (or
523 |28 | 303 i
524 128 1303 |,
525 128 | 292
526 | 303
527 128 1292

£..528 j28 2%

W.529 128 |2

§.530 128 | 2%

1531 |28 | 28]

£ .332 128 | 28]
¢ .533 |28 | 28]
"5..534.128 | 303
1,535 {28 | 2%
£ 536 |28 1281,
o537 log 1270
538 128 270

5 540 128 | 258
P54l 127 258
g 549 197 255

1 Bt 5

Am’:'isf: . Torres

YP'St: Ramirez

Tt

. 544 (27 1 258
ié 545 427 .1 250
¢ 5461 27 1 270
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WATER RESQURCES RESEARCH INSTITUTE

UNIVERSITY OF PUERTO RICO, MAYAGUEZ - PROJECT A -031-PR INVESTIGATOR - PROF, E, F, COLON

saY__Ponce COORDINATES LONG 66°-36'—45" LAT, 17°-56'=50" iNsT s.N._907
' DATE IN 12-3-71 HR. IN 12:00 pm - i)ATE OUT]2'12'7] HRQUT]O:OO am TOTAL HBS’ 214.
DEPTH OF BOTTOM___39 . FT. DEPTH OF SENSOR 15 1. ReEmarks:_New instrument - see beiow

¥

FREQUENCY OF DIRECTION OF WATER FLOW see page 40

READINGS TOO SMALL TO BE SHOWN IN CHART ARE M N o . sTa._4
‘ Velocity sensor failure makes
this chart Frequency of Direction

only instead of Quantity of Water.

(total transpori}
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Water Resources Research Institute
University of Puerte Rico, Mayaguez - Project PR A-03{-PR  Investigator-Prof. E.F. Colén
WX, R N R AR RN

Bay Ponce Coordinates Long. 66°-36'~45" Loy, 17%-56'-50" Inst.S N, 907

Date in  12-3-71 Hroin, 12:00pm  Date Out 12-2-71  Mr.Out 10:00anforal Hrs, 214

Depth of bottom - 35 ft. Depth of Sensor 15 p, Remarks:  Failure in the speed
et s ottt T

wsensor.

ﬂ‘ A .
%5.7751'.?7 r. Dpeed Hi/2Hr] T | Dir. [Speedli/2Hr) T [Dir.
i

gint.  1C° 1O°M “IKHr. B int, | C° | O°M K Hr.l Int. | C° |OWM
o X 28 107 x B85 128 | 247
x B 44 128 | 124 | « 86 128 1180
28 180 X 87 28 180
x . H 48 128 | 254 | x 28 1.180
x H47 128 1255 | « HWao 128 | 1461
X 29 { 256 x. Bopn. |28 78
x 149 128 1259 | « ¥y 128 | 75
X 28 1 255 t x 92 . 128 85
x W51 128 | 262 | x 3 128 1 90
X 52 28 1 271 | x 94 128 |
X 53 28 | 271 X 08 28 78
X 54 128 | 266 | x 128 | 90
X 3 55 28 .1 272 x 197 28 1112
X 28 [ 270 | x W98 {28 1112
28 | 270 X 99 28 112
1 28| 258 100_|28_] 10l
x 1t 50 28 1 258 1 «x 101 128 1 43
% F 28 | 270 | x 1§ 28 1 146 1
= I3 28 1 270 ~ 108 128 1 23¢%
X A2 28 | 286 X 104 128 | 213
x 063 128 | 280 | « 105128 1 247
‘ 64 1 28 | 293 | x 128 1270
x 165 28.1 180 1 x 107128 1 270
X 28 1 19 X 2 128 1 270
% 28 30 1. x 102 | 28 258 |
x {48 28 | 45 X 110 1 28 1 245 ],
x 49 28 468 x & 111 128 ) 247 ¢
x 870 1281 73 1 x 112 128 | 245
x B 71 28 | 78 x B 113 128 180
X 28 73 x & 1 28 | 101
73 28 68 x ¥ 115 28 56 1 X
X 28 546 1« 8 114 128 i 47 1 x
x ¥ 75 | 28 56 1. x B 117 128 | 78 1 x
x B 768 28 1 145 | x 118 | 28 78 | x
x 877 1 281 207 | x H G {28 | 80§ x
< B 78 Toal im0 B0 128 | 781« § »
- x HT79 128 | 202 | x & 12y 128 | 904 x — :
o 1180 12812021 x §il 28 1 80 | R/ rons:_Pachecp
« B8l | 23192 x 6123 T8 | g5 1
x |y | 28 | 2 X 28 1 90 | x K70 _Ramirez
% B R3 | 26 | 236 | x 125 (268 | /81x P :
X 5 28 1 135 | x 196 |28 76 | x
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_ Water Resources Research Institute ,
University of Puerto Rico, Mayaguez ~ Project PR A-031-PR  Investigator~Prof, E.F. Colén

soy _ Ponce ' Coordinates Long. 66° -36'-45" Lat. 17°-56'-50" Inst.S.N. 907
Dote in _12-3-71 " Hr.In, 12:00 pm Date Out 12-12-71 Hr.OQut IO:OOGmTofai‘ Hrs.m3_14

Depth of bottom 35 fr, Depth of Sensor 15 . . ft." Remarks:

[/ZHe[T  |Dir. [Speed QT/ZHr] [ | Dir. [Speed|j1/ZHr. [Dir. .Peed

int,  {C® JOM * C° | O°M [K Hr B O°M KM, §
127 128 | 80 28 78 1 x 258 | x|
1 128 128 20 28 69 1" x 298 1 x
93 129 128 101 28 78 X 247 | x
¥ 1ap. 128 1 105 28 1 78 X 240 | x
144 28 | 78 % 240 | x
213 28 78 X 258 | x
247 28 112 | x 258 | x
250 28 | 90 x 270 | x
258 28 1101 X 247 | «
2588 | x 28 1101 X 02 1«
270 X 28 112 X 281 X
250 X 28 135§ x 285 1 x
258 X 28 1202 X 285 | x
202 x 28 1225 X 285 1 %
247 1 . x 28 1247 | x 280 | x
180 X 1 .28 1247 X 225 1 x
112 X & 28 123 | x.- 135 1 x
1351 x_ 28 1258 | x 157 | x
2720 X & 28 |.270 % 202 | x
225 X 28 | 270 X 270 | x
258 | x 128 | 75 X 270 } x
157 | x 28 1180 | x 270 | x
146 | x 28 | 56 | x 258 | x
213 x| 28 | &/ | x 258 | x
213 X} 28 45 % 265 | x
270 X _§ 28 135 X 265 1 % .
270 X 28 112 X 270 | x
258 % 28 45 X 270 1 x
250 X, 28 75 1 x 270 | x
255 X 28 180 x 281 | x
255 X 28 &7 X 281 | x
245K x 28 157 X 280 e
258 x 28 270 X 281 | x -
__%AL X, 28 270 X 281 1 x
47 x| 28 | 225 X 281 | x
247 X 28 1230 i x 281 | _
247 | x 28 | 247 | x 281 | x oo =
2l 0s T o | 220 L % e |
258 1 | 28 240 | « 270 4 BTETeR o |
135 x| 28 1258 | x 265 | x__fYP'*" Romirez . |
56 x. | 28 | 260 | x 258 I x § 3
60 x | 28| 250 | x 258 | x “
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Water Resources Research Institute :
University of Puerto Rico, Mayoguez - Project PR A-031-PR . Investigator-Prof. E,F. Colén

Boy Ponce Coordinates Lang‘ 66°-36'-45" -Lut. 17°~56'-50"“ Inst.S.N. 907 |

Date in 12-3-71 Hr. In.  12.00 pm_ Date Out 12-12-71 Hr.Out10:00 amTotal Hrs. 214
Depth of bottom 35 fr, Depth of Sensor 15 ft. Remarks: '

THAT O Beeed BT T T D Bposd

. . W /2He) T [IDir. Epe;a
: !n"' C° OOM K/}-h‘- ‘nfo c° OQM |29

Int,  |C° |OM "[KMr. [

3 [ 78] 81 % L 995 | 76| 570 ] x 37 (2851 69
254 | 28] 270 F 2906 |1 28| 270 |- x # 3 28 | &5
1255 | 281 258 8297 1 28 | 281 | x 28 | 65
254 | 281 258 f oog | 28 | 281 | x 28 |56
257 1 281 265 €299 | 281 247 1 «x 28 | 56
298 | 281 270 £ 300 | 28 | 210} x 28 1 56
259 1 281 266 #1301 | 28 180 x 28 | 56
260 1 281 28] B 302 | 28 | 1571 x 28 | 56
261 | 2871 270 1303 | 281 168 | «x 28 | 56
i262 | 281 270 »x §304 ) 281 157 % x 28 | 60
263 | 281 270! 53051 281 2021 x 28 | 60
264 1 281 2700 . x K 3061 281 202 | x 28 | 78
265 | 28] 1571 307 1 281 202 28 190
266 1 281 56 1308 ! 28] 225 28 | 101
267 | 281 56 : 302 ) 28 | 247 28 | 101
268 | 281 601" D 310} 281 236 28 | 101
269 | 281 78 B 311 | 281 146 28 | 112
270 .4 28} 112 § 3121 281 157 28 | 112
271 1 28 101 ¢ 3131 281 112 281 112
272 1 28] 90! § 3141 281 112 28 1 123
273 128! 90 £ 315] 281 112 28 | 132
274 1 281 80 316! 281 112 28 1 132
275 | 281 90 g 3171 28( 101 28 | 132
276 | 281 90 4 318 ] 281 101 28 | 157
277 1 281 90 L 3190 281 101 28 1 152

28 1 234
28 1 236
28 1488

320 o8| 0
P 321 281 110
| 3221 281 110

278 28 &7
5 279 28 ‘78
5 280 28 &7

281 | 281 157 §7323 1 2871 105 28 | 135
282 | 281 270 ' 324 231 123 28 | 120

§ 325] 281 123
f 3261 28 123
§ 3271 281 123
{328 28 | 123

28 o0
28 20
28 54
28 56

i R T Y

1287 L 28] 2s8l » § 3291 281 123 28 190
5. 288 | 28} 238 @ 330 281 123 28 190 i
289 | 281 2701 - x i 331} 28] 123 28 | 101 I [P
T 28] 281 x| agp 26 1 115 26 TTOTT JiAm % Pachece

28 1 101

28 1 1011
281 112

28 95

i 3331 28] 101}
. 3341 o 1 123
p 335] 28] 90
L 336} 28] 78

' 221 281 292
: 992 281 9270
?g 793 28 2200
§ 294 28 270

lypisf: pomirez

xx&xxxxk_xxkxxxx'xxxxxxxxxxxxxxkxxxxxxxxxxxx}

s Ix BOPCPOIK K OBOIX IO OB PCK OB OBCER POCEX X OO I EX B X e XX O Ix KO IOIX ROIx X

><xxxxxﬁxxyx%xxxxxFx:xxxtxfxxxx'xxr<

fﬂ“ "
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Water Resources Research Institute ,
University of Puerto Rico, Mayaguez - Project PR A~03{-PR  investigator-Prof, E.F. Colén
e

Bay — Ponce Coordinates Long.,  66°-36'-45" Lot, 17°=56'-50" |nst.S.N. 907
Date in 12-3-71 Hroin, 12:00 pm  pate Out  12-12-71  Hr,Out10:00amTotal Hrs. 214
Depth of bottom 35 ft, Depth of Sensor 15 ft, Remarks:
A : *' '
72 He]T Dir. [Speed JI/2Hr] T Dir. [SpeedBl/2Hry T JDir. Epeea
int. ]C° 1O°M '[KMr. R Int. | C°'l O°MKMr.f Int. | C° jOM K
379 128 [ 281 | x E421 (28 | 213 | x_ B463
380 128 | 213 x B422 |28 213 | x _ Eded
381 128 | 213 | x FEA423 |28 213 1 x  B4gs
382 128 | 213 1 » W§424 W ass
1383 128 1213 1 x l405 R 467
7384 108 | 213 1 x K 4726
(385 128 1213 | x B4%7 -
386 128 | 213 | x U428 _BA470
387 128 | 213 | x #4729 - 471
281213 1 x E 430 ; [ 4
389 28 T213 | x B 431 473
390 128 | 213 | x £ 432 ¥ 474 §
391 128 1 213 | x 4 475
0 392 28 ! 213 | x d 434 _BAZA.
, 393 128 (225 | x W 435 . g 477
©.3904 28 | 225 1 x B 43« 2;3
§ 395 128 | 225 | x <vi
.__3;_9__@ 28 225 P 480
1 397 128 1 225 | « i 481
1398 g 1 225 | « b 48
5. 400 128 | 295 | x 84,
2 40) tog 1 225 | « .
402 128 | 225 | x )
8403 128 } 225 | x
404’:’23 225 | x l
1 405 128 | 192 | x i
- 406 128 ! 192 | x |
: 407 128 | 180 X _}
c 408 128 | 192 | x
5 400 128 1 168 1 x
410 128 1 192 1 x 3 494
431 128 } 205 | x E 8 495
i 412 128 1 202 | x H 4K '
413 {os 1210 x B ass » | 497 |
. 434 alown! . B 456 1 498 )
415 128 | 210 | x_ ¥ 457 § 499 i
8 x B 450 i 5 Toieseale
gS 28 1213 1 x & 440 .20 : P Romirez
% W?’ . . x 6; —% | Rt TR T e -
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. N STA.1° LONG. 86°.3¢6'-89"
N LAT. 17°%57'-22"
L : STA.2 LONG.66o.237'-01"
Do 22 - LAY, tro.zr'-08"
T S '
P STA'S LONG 88°%36'-44"
P - LAT. 1T%5B6'- 32"
- $TA.4 LONG.GB° 36'-45""
: ‘ LAT. 17°.86'-580"
‘a8 52




COASTAL ZORNE

wommaron corer [N



